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The present study supports that short-term (7-days) protocols based on progestagen-impregnated sponges and progesterone-loaded CIDRs are equally effective to induce ovulatory response in sheep. There were no significant differences in the onset of estrus behavior (32.0 ± 6.0 and 33.8 ± 4.0 hr after device withdrawal for sponges and CIDRs, respectively; p > 0.05) and preovulatory LH discharge (5.1 ± 2.1 and 5.8 ± 3.3 hr after onset of estrus behavior for sponges and CIDRs, respectively; p > 0.05). These features are similar to previously described for classical long-term (12-14 days) treatments. Hence, short-term CIDR-based protocols may be implemented using the same time-intervals for insemination than sponge-based and longterm protocols.
short-term protocols (7 days). Such data may give substantial information for adapting protocols of artificial insemination and reaching maximal fertility.
| MATERIAL AND ME THODS
The experiment was approved by the Universidad CEU-Cardenal Herrera Committee of Ethics in Animal Research (report CEEA17/019) and involved 49 ewes, 2-5 years-old and mean body score of 3.8 ± 0.3, from the experimental farm of the University at Naquera (Valencia, Spain; latitude 39ºN).
Sheep were divided in two groups, which were treated during reproductive season (February). The first group (SPONGE; n = 24) was treated by the insertion of one intravaginal proges- with sensitivity of 0.01 ng/ml and inter-and intra-assay variation coefficients of 7.4% and 8.5%, respectively. Finally, the number of corpora lutea was determined by transrectal ultrasonography (Aloka SSD 500 with a 7.5 MHz linear-array probe; Aloka Co. Ltd., Tokyo, Japan) at Day 11 of the induced estrous cycle.
Statistical analysis was performed using SPSS ® 22.0 (IBM Corporation, New York NY). The response to treatments was analyzed using chi square test. All the results were expressed as mean ± standard deviation and the statistical significance was accepted from p < 0.05.
| RE SULTS
The percentage of animals showing estrus behavior over time after intravaginal device withdrawal is depicted in Figure 1 . All the sheep in both groups showed estrus behavior in response to the treatment, without significant differences in the timing of its onset after device withdrawal. Mean timing (±standard deviation) was 32.0 ± 6.0 hr for the group SPONGE (range: 16-40 hr) and 33.8 ± 4.0 hr for the group CIDR (range: 24-40 hr).
Afterwards, all the ewes showing estrus behavior also showed a preovulatory LH surge. The percentage of animals showing a preovulatory LH peak over time after estrus behavior is depicted in Figure 2 . There were, like for timing of estrus appearance, no significant differences between groups in the mean timing for the onset of the preovulatory LH peak, which were 5.1 ± 2.1 hr for the group SPONGE (range: 4-12 hr) and 5.8 ± 3.3 hr for the group CIDR (range:
4-16 hr). Concomitantly, there were no differences in mean plasma LH concentrations at the preovulatory surge (32.7 ± 3.1 ng/ml for the group SPONGE and 35.5 ± 3.8 ng/ml for the group CIDR).
All the ewes showing estrus behavior ovulated regardless of the treatment, without significant differences between treatments in the number of corpora lutea (2.2 ± 1.0 for SPONGE and 2.0 ± 1.0 for CIDR).
| D ISCUSS I ON
The present study supports that short-term protocols with FGA-impregnated sponges and progestagen-loaded CIDRs are equally effective for inducing estrus behavior, preovulatory LH discharge and ovulation in sheep. All the animals in both groups responded to the F I G U R E 1 Absolute (left panel) and cumulative percentage of ewes (right panel) showing estrus behavior over time after intravaginal device withdrawal in sheep treated with either progestagen-impregnated sponges or progesterone-loaded CIDRs treatments displaying estrus behavior and ovulation, without significant differences in the mean timing and temporal distribution of the onset of estrus behavior and preovulatory LH discharge in agreement with previous reports (Hashemi et al., 2006; Ozyurtlu et al., 2010) . Hence, our results support that CIDR-based protocols should be designed using the same time-intervals for insemination than sponge-based protocols.
The current work used a short-term protocol (7 days) instead of a classical long-term treatment (12-14 days), so the results are also useful to support the suitability of short-term progestagen treatment for managing reproduction in sheep (dos Santos-Neto, García-Pintos, Pinczak, & Menchaca, 2015; Menchaca & Rubianes, 2004) . Mean timing and distribution of estrus behavior after 7 days of treatment, in both sponge-and CIDR-groups, were similar to previous studies based on 12 days (Hashemi et al., 2006; Ozyurtlu et al., 2010) . Hence, these results also support that the use of short-term protocols, either using sponges or CIDRs, may be based in similar intervals for insemination than long-term protocols but obviously considering possible influences by factors like season of the year or semen type.
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